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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL element or the like with high reliability and excellent 
light-emitting efficiency, of which a positive electrode contact layer of a laminated organic thin film layer 
is restrained from crystallization and thermal stability is improved without damaging an electronic property. 
SOLUTION: The organic EL element has a laminated organic thin film layer interposed between a positive 
electrode and a negative electrode, and a positive electrode contact layer contacting with the positive 
electrode of the organic thin film layer is in a state of either (1) containing amines and at least one 
compound selected from among phthalocyanines, porphyrins, carbazoles, or (2) containing an organic low 
molecular compound and an inorganic compound, or (3) having a laminated structure laminating organic low 
molecular compounds different from each other, or (4) containing at least one organic low molecular 
compound selected from among amines, phthalocyanines, porphyrins, and carbazoles; and a movement- 
restraining compound restraining movement of electron holes, or (5) being formed into a pattern in a single 
pixel. 
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Wk 9 ] 
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A r- 



-N 



(6) 



R 



n 



[0 0 7 6 ] 

ttSBfllat^ (6) *K nli. 2Xte3<7>m%L*m-ro Arli. 2 -fiffiSg L < I* 3 flfiO^#2^l 
[0 0 7 7] 

mie^at^: (6) -c^$tLs^t#^T5 >if##<7)+-cb, Tiemat^: (7) -e^stt* 

N, N' -vt7f;V-N, N' -y'7x-;v- [1, 1' -k*7x;^] -4, 4' - 
y75> (NPD) Jl^c^Sl^^t Lv^ 0 

[0 0 7 8] 

[it 1 0 ] 




[0 0 8 0] 
[<fc 1 2 ] 
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[0 0 8 1 ] 

[lb l 3 ] 



p» 




O 
II 


— c— 
1 


— c — 

1 


— s — 

II 


CH3 




O 



[0 0 8 2] 

TttrfeifjIS*; (8) R 1 3 a^R 1 4 l*> ^tt-e^S:^, tK^W^, ^ny>K, 
TJV^^S, T7^3r;l^ TJV^- — )l>&, T X )-)^M> ->7;S, 75^1, T s y S^Hk 

m&mm.*, (8) nli> S£ffc*£U 2-XI*3**#3tfcW r 5>*t& 0 
[0 0 8 3] 

ip*>> Tffi«jft^: (9) -c^$ft&4, 4* -e* (9-*;^/'j;w) -e 

7x-jv (CBP) S^f <Oi«#^ f>M ? il* t 3&5fea»WK#fc«*t*&T 

[0 0 8 4] 
[ft 1 4 ] 




*&£ (9) 



[0 0 8 5] 



(18) 
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{it 1 5 ] 

R 15 




tzfzL, mtmik^ (i o) r 1 5 &mw. : f-xit—m%tfox.m&*&'r° 

[0 0 8 6] 

mmmfetf. do) -e£s*L***-> rmm^ an -e^stt&y 

'J >mfc (A 1 q) (±^»S= 5 3 0 n m) rt s £Fi Lv> 0 

[0 0 8 7] 
Wk 1 6 ] 




«&3£ (11) 



Alq 



[0 0 8 8] 
{it 1 7 ] 




4*it5£ (12) 



Tt/iU HirfBfllil^ (12) *K R 1 6 -R 1 9 li> lv>i:|^--cioti<t:v>L^o 

mriefliita; ( 1 2) -e^s *is 1 , 3, 6, s-ffyyx-^ewxont, r 1 6 

-R 1 9 ^TK^H^-C*^. EP*>. TIB^^ ( 1 3) -«$*L&1, 3, 6, 8 — r h 
[0 0 8 9 3 

Mb i 8 ] 
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«it* (13) 



[0 0 9 0] 
[it 1 9 ] 




[0 0 9 1 ] 
[<b2 0] 




[0 0 9 2] 
lit 2 1] 



9. 9" -er>M;n. 
nma a 6) 



[0 0 9 3] 



(20) 



DP 2005-26121 A 2005.1.27 



[0 0 9 4] 

t <d w s d & * , ^s&^ji J£m?> mmn mm -co «r ibie?l t Miam^- t^s^^- 
mi bie?l + mis^3fe© t mtm^mmm t <d m k aem $ *i & $ l 

EO 0 9 5] 

k&~?%, fH)x.Jf> iittl - 5 0 0 n m*I)£-e& 9 > 10-5 0 nmAf^ Lv> 0 
[0 0 9 6] 

TfrfBm^-ffoiiJl £: LTfi. #Jw$iJR&ti* < > IW^KCTltl^tS i 
fllx.^ Titrate* fc<^*^£*fr&?"*«f^ fflffiiEtea* ft* 3 *LfcIE?L 

[0 0 9 7] 

o 

[0 0 9 8] 

, 0Sx.tf> 1- 5 0 0 n mflj^-C* >9 ^ 10-50 nnuWI: Lv> 0 
[0 0 9 9] 

^<7>^x mm&ftm Kmm^ & mM^mmm k zm^mmttw t lx it, mmi, 
3, 6, 8 -laiajfttr i/>^i ! b^®.it2» s ^s-eab^m^-«rmw^^ffl^-g>ci 

**Kfcmjft^^tt#*Lv*o itriei , 3, 6, u>it&®z *) fc:5fc8UR3&B 

-;HBf##, h'/T^^MWW^)^ TfBfi*ai5$; (1 8) -C^S*l&2, 9 
-yVf;V-4, 7-77I-JV-1, 10-7xt>bo'J> (BCP) ^ 2- (4- 
tert-7f^7x-^) - 5- (4-t*7i-H^) -1, 3, 4-*W77 
-JV, 3-7x^-4- - 5-7x-^-l, 2, 4 - h V T V*- 

, 3 - (4-tert -7f ;i/7i-JV) - 4 -7x-JV- 5 - (4' - fcf 7 — ;W JV 
) -1, 2, 4, -h'J77-K * if*«»ait:*»f hft>2>o 

[0 10 0] 

Hfc2 2] 



(21) 
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«&3£ (18) 



10 1 0 1 ] 
[it 2 3 ] 



N — N 




[0 10 2] 
[it 2 4 ] 



N— N 




[0 10 3] 
[it 2 5 ] 



N— N 




3- (4-tert- ^fJ^i-^)-4-7i-;i 

-6- (4' - tf v i — ;i0 -i V— ;u 



«riam^m^ii> ^«r^^<fc »9^-r^ci t^r^^o 

[0104] 



C22) 
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[0 10 5] 

[0 10 6] 

. mz-tf, m-%0. i~io nm^-c*»9. mtt&mmm^<Dn?-<7>mALg,z<r>& 

t\ 0. 5-2nmWtLv> 0 
[0107] 

[0 10 8] 
[0 10 9] 

T;Vt>';±^J1 (HAlJMg, Ca^t') . T^-^A, t>'J7A- 
[0 110] 

fHt^4 eVWT<o™ s »J L<> r^~?A. U ^ A - T >W ^ - *> A#^Xli 
[0111] 

munm<om<bk ltj*, m^mmt^<. mnm<DU^Kmcxm±mn-r^^t^ 

XZ2>j)K l~ 1 0 0 0 0 nm^lffH<, 2 0 ~ 2 0 0 n mrt* <£ *9 0£ Lv> 0 
[0 112] 

. lbs, mm. %k-<D±&Lttmz£vu&Kj&&-?&zk&x'%2>o 

[0 113] 

[0114] 
[0 115] 
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[0 116] 

[0 117] 

mU&3k8<Z>#ftb LXii, In, Sn, Pb, A iu Cu. Ag, A U Ti 

, N i #«>£JL MgO, S i CK S i 0 2 . A 1 , 0 3 > GeO> NiO> CaO, B 
aO>Fe 2 0 3 >Y 2 0 3 >Ti0 2 &<Q&mWLttya> S i N > S'iN, O, ♦oSMfc 
*K M g F 2 . L i F, A1F 3 > C a F 2 &<D&my vitm> *'MfVV, #U ^"n 

tTi'>\ #y * #y w 5 K, #y * vt\ h77 n^-f- 

[0 118] 

vm. -/^x^m&m mmt&.m&'f *y?v-T<< yvm . wwm. %f<d 

[0 119] 

*£:W<QmifcEL m*<D&%&t LTtiU #fc:1WIStitfc < > B tofcfctTlilrffil&SfcHoa- 
T, lOOcd/mHjims^jfflK, 5 0 0 c d /m 2 Jil±-C&& <7)tMJ: «9 U 
£L<> 1 0 0 0 c d/m' Wi^l.^ tif i L^ e 
[0 12 0] 

*»«ot«E lh^*, en*.**. *£jb$5N^ s^^Ssk &m/b« 

[0121] 
[0 12 2] 

*jEffi«J|*JB^l£XII*^tr#--SB«U A 2 V^Sr < £ "b 2a<^&#^ffc^£IE^±K 

flft^ <7)V^T tl^-C^)^>o 
[0 12 3] 



(24) 
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m&immo&ft. mwmtLxa, <&Kmmi%<. smKmcx^<D^<7><D^^h 

lffiSaj&-J&»K:*3^T«U ^fg*^^<7)>ff.fchlC7 v^->oL^^^ffl^T *>J: 
[0 12 4] 

ii-e> tJraa*— S»<?d— wi»-o^TSiK-r4o $1% mrfBiE^g lt</) i rommzr* 

*V^«ta--?-4o i<0^ CIO I TOm@±^tiTlEIE?L&AJllg«r^ t LTO h'J7x 
-^y'7 5> (TPD) l'0 0*JHiKj*U 2 0 : tWffl7^D->7-> (C u P c 
) ^ig^L^^fe^0^75M 5 0 nmt ^^<t 9 ^*^«^^cfc «9^-r^»o t 
ris (8 — hydroxyquinolio) aluminum (A I q, ) =Jr^^pj^ 
mo. 1 nm/s^#i:t)|^5 0nrat44J: ? K11ffijEA£A»*#3M±fcfc 

mLrmf&&%immm*mmm* : &i&-*2>o -eit, a 1 - l i (l i <v&mm= o 

[0125] 

«rlE^^«0^#> ^tf i:LTIi, #fc*!IIKWtfc<. i ftfc/fc CT£*n<7) fc^o^ 
bM&M1R-t2> ZkWX-% & 0 

JfcLfc2T9;*£«£, 7K> T-fe > Vfu e^TA/3-*KTgt»jjfeiSH, UV 

*V «, ^OflU i©ITOSiJ:i:, h'J7*iW5V (TPD) t«7 

?n->T~> (CuPc) t 0 nm<?)I?^Si;^ij£tJ: *)mm ( 

CuPc^8i, TPD^7i) &%f<?>mfrfr 1 5 0 n mT*2»»S«3&0«rffiiE?L 
&A@i£f&M^£?&J£;i-;i>o vfcK. tris (8 - h y d r o x y q u i n o 1 i o) a 
luminum(Alq 3 ) £3H3*j$Jg 0 . 1 n m/ s 0^#^TJ¥*^5 0 nmt%Z> 

x o KmujEiL&xmmmmm±KMmLxmn%^mn*m&m>£j&i£-r2>o *vx 

, Al-LiM(Li^lf=0. 5@*%) £3&irjSJg0. 2nm/s^#(:t 
[0 12 6] 

□a : 5 o x i o o ttm 2 ) zmm wz.&5 o^m) •tz&Kmzmmzit&ztKji 

[0 12 7] 

a±«D*»M«>** E L X^Rit^rifeU iSt, *»HOflHB*« ELI? £®#T$fr 
[0 12 8] 

(tlELf-fX7'l/>f) 



(25) 
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[0 12 9] 

«rffi#«E Lf-f *:/w te. ffeH^to^^tlji^L, ^feU^&o-c&o 

[0 13 0] 

f-f ^/W J x 2 0 0 0#9^#> 3 3 - 3 7 ^- v'KfE® S *LTV> 2> «£ 9 fc, -feO 3 

®fe (Wfe (B) > Hbfe (G) > ^-fe (R) ) Ktt&-r2>ftZZjn?jn%ft-t2>mi&E L 

[0131] 
[0 13 2] 

-rz>z.ttfx^2>*K min*mm&&, no (je@) /wiaNPD/TiE^-e^?^^ 

DCJTB 1 %7;V5^^A^f7<J >§g# (A 1 q) /ItffEA 1 q/A 1 -L i CHH 
) , fc^fti^fr^K^f £>*L&<> ttTfED C J TBI*. 4-dicyanomet 

hylene — 6 — cp— julol idinostyryl — 2 — tert — buty 

l-4H-pyra nT&&o HtffEA 1 q ttftK;^ L/ci! »9 

[0 13 3] 

Ut2 6] 




[0 13 4] 

«lx.tf, ITO (jEfll) /AMEN PD/S>*^ K'J 

> l%mrffiA 1 q/Ti&fEA 1 q/Al-Li (ftffi) > i> <D% t'tfttMKmf h 

[0 13 5] 

•rs^i:^-r'§> flix.tf, /ratt^ ito (mm) /tt-iBNPD/^f-y^r? vfN? 

#4. 5% • ;VT i ; - l^ifigte/litrfEA 1 q/A 1 -L i 0fl@) > -C&&&C7) 

[0 13 6] 

it^tiS^ 0!x.lf, [BB^U? h n-^^J % N o . 7 6 5, 2 0 0 0^3/11 
3Bf, 5 5 - 6 2 vlcfem^^Tv>& rtyZ/f*? Y 'J**/<*;W T^x 



(26) 
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[0 13 7] 

Titles ^ tf!);Ltf, 133 H^-Ti 9 fc> #5^llil2±i:, 2 

vniTOKESSftfcmtK^IEMl 4 (Wx.»fITO«® *^TL. IEMl4_tH. 2</* 

4, &fe3S3fcJ8<7>3r^i£§|/i2 6&t^#J§5fcfflc7);£#U£ig|/12 8£;Hru Wfe^7fcffl<7> 

2 4 . m&&ytm<Dmmmmm 2 6S«M^)twiui 2 8±k, ^ 

ti h t mj&t£<r>nM 2 2 £ L x £ & o 

10 13 8] 

frhtt&tEfeU y 30t, ^^C<7)^^2 2 7)^'5r^^@9'T >32 t ICB&Kfir # 

IEL|^3 4 LX^2><, |;<y->y-? h U ^ x;** v^T, JEfe^J > 

3 OfcfctffclEJEi 4^lot, iMS9-r >3 2tci5Jta^^2 2©lotCML> ^1 

[0 13 9] 

"r*j£*BW*fc*tt3*t, #^«lKE11S*LfcTFTiatt4 0MFTHK4 0 H J: 
•9 m.WNMx3b »9 > #£«§*K.E1IS:fcfcjBtel 4 '(«itfITO»|) t£^U IE 
«14JhK, 3LV^«#KW»iE*«tLfc*ttOlH&»3fcfflO***R»2 4. fct-felfc 
3fcfflO*a»^2 6^«M^ili2 8*fU Wfel&SfeffiO^agR® 
2 4, 3tfe3&5fcffl<Z>*#USlg|«2 6&tf^fe%ftffiO*ln&8R©2 8±fc, ZLflh*^ 

mo s. 3 ) KLxmwz*it:fkm2 2 *mi,x%2>o it&&ftm<7>mmmmm 2 4, 
%im<vGmmmm2 6&v ! m&5&ftm<DG&mmm2 8 a, iE?L*&i£si 6, 

1 8 Rtfm^SfeJB 2 O^tLT^^o 
[0 14 0] 

It&Jtfcj&MU 6 £&¥frfcg*»t<b*Lfc7 i '--* 7>f > 4 2SffI»l&^ V4 4 

, igi&fflTFT5 o t^agcS ttTiag&a^jftsti-cv**,, KSbioiB&3 8 ^^m^^epin 

-T&i^ g«B«fc;*>r 7f>^fflTFT4 8 £ lEUlffl T F T 5 0 t «T fig t & o T 

v>& 0 IT, #il§li, ^fe^ffl^y f *fe^7fcfflo#*^M^T-2 

KEiisjtfcjfesaM 6<t) lot, m*mKmw.ztitc'mm&&7'( > 4 4 1 ^l, ig 

4 8**«ttU ^*tK#^lEl&fflTFT5 0**ttifrU i^«EL|^5 2 
[0141] 

#3&9§o;taE Lf-f «\ ffliittf, mmffl^ff, 

^m/t§«si> xaiw«^^ ^tm^n> 

[0 14 2] 
[|^%^9] 
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[0 14 3] 

mmm i ) 

1*jl5£ ( 1 ) K?jk-f h 'J 7 ^ — )V-JT 5 > (T P D) 1 o o^;v%t:MU, 2 0*^ 
TfEltitiS; (2) K7jk-rm?*vi/T-> (CuPc) £ ig-gr L . J¥*riU 5 

V y^fo : A 1 q 3 ) £2£*i£J£0. 1 n m/ s <7)^#^T> J¥*tM5 0 nm 

Ii±C> Al-Li^ (Li^ti=0. 5®*%) £3£*j&J£0. 2nm/s<7> 
&ftl,zx, l?** s 5 0 n m t ^ S <t o CI* Ltlffietl^f^t & i 1 1: J: I) , m2K 

[0 14 4] 
Ut2 7] 




1) 



[0 14 6] 

-mm®.z<7)wm- 

MmiEiL&Ammn&mcDmm'&zzm'jE-r ^yfceu 1 k&^t, iTomc 

F'J7i-^>'75> (TPD) 1 0 0^)V%KML2 OtH<Ol7?ny7»> (C 



(28) 
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u P c) *U&l.tzm.&®* 1 5 0 nm^i^Si^ i:*Itfe-CtSL^SP|-Ci 

UJSCo^t, ftfeit^Uft (sloan technology co 

rporation S) £iU5eLfc t £ fc. ^MSli 1 0 nmWT 

T'^o/co ftfeit^S^ti-O^^^fi^J 1 0 nmT&& 0 

Jtl^i^i LT, IT0Il±i:i7^n->7-> (CuPc) £i£#n?150n 
mcoilS t J: 9 ffittIL/:i Wi:^ L> 8 0 "CT 1 B#ffl T ~- ;w#kS£ 

3&St*3 5 nm-C&ofco 
[0147] 
(*Jfcfl! 2 ) 

Ic^v^T, fllTflBjE?LttAJl«E*fc3IJB*. h';7x-;Vv75> (TPD) £«7 
^a->r-> (C u P c) t *^tL-etLl 0 nm<7)jy^-C^£^^^^m: ( 
CuPc?"8^Tl?*ft8 Onm, T P D * 7 JB"CtP*ff 7 0 n m) L> -frff 1 
5 0 nmTJbi81«J| (£S«t»«$i) (Ot^^ML^o Jt*et LT, C u P 

c (80nm) tTPD (70nm) £ Lfc <b CO (3iS.ffimM&-Vlt% 

tziEiimxmmmmm<Dm&®.2 zm&Ltz t m#-efi2 5 nm. 3 5 n 

[0 14 8] 

3 ) 

^Jfctffl 1 K&v^T. tftffijE?LftA»aM*£»«N h'j7x^y'75> (TPD) 
^n->r-^ (CuPc) i <7>fi#&*fflv>TBJ*L?t:ft*> >) K> my * n->T-> (C 

u p c) 100 5 -=e;w%(7)T^ y ^mm*; ^-^u^-Ltzm^^'k^m 

m&K£ *K W-Wl 5 0 nm££& «M Kit^U <&J£t)c£&7 > l 0mWt5 

^M^RRJWMsaSrffofco Ht^PT 8 0 IDT 1 iHKS*ffv>, IrfSjE 

?Lft AS £ffiJ& 3 £W£L ^BffiS^l o nm^T^ofco 
[0149] 

(£ifctf!l4) 

$mm\ K&^T, TiirffijE?U£A«3Mfo3£S£. f'j7x^JV->7?> (TPD) 100 
*)i'%KMLS*:)i'%<nTUMik&. (4) t^tr h 9"7^-;v^ * > L£ii#!fe 
£*2ii*&K<fc «9 2 0 0 nra«^j:4 <£ 9 LT}&j£ Lfco Jt«fc LT, MlfiiE 

?L&ASSM&££S£, fltrf2TPD^ 2 0 0 nmit^LT^LTto 
[0 15 0] 

[<e 2 9 ] 
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*J6SC (4) 



[0151] 

«0j6Lfcfci*^ Hfr#-Cfi, mmm.2&l 0 nm&T-C&ofco *£^ifcfg£-Cfi. 4 5 n 

[0 15 2] 

(^ifc^D 5 ) 

J-*v^T> fllffijE?LftA»*lfc3aiJB«r, h'j7x^7r/ (TPD) 100 
U teTKeo^ 'J h$ (PMD A) 0. 5ll%t4, 4' -v7^y7x 
-;px-f> (ODA) 0. 5M*%*: fci^Lfcig-^*- 2 0 0 nm(OH*^^i d 
KJttfltbTJBjRLfco iETlcen^'J h& (PMD A) t4, 4' -y75;y7x 

-^x-fJV (ODA) tti. *3^*HJ: ^mifljE^O^ffi-cm^LTsH'J^ 5 KWflt* 
Sfc, Jt«etLT> flfSBjE?LSfeA»lfc*fc2IJB*, flfffiT P D £ 2 0 0 n m*£® LT 

^ti^>> ■Bir^Tfi> Um®.$&l 0 nmWmofco Ifc^JttR-^WU 4 5 nmJ^T 
[0153] 

IBjE?L^®^60HtfIBjE^g!j!Jifi, ffirfe2f?*$£5£a& (Tg) ^CLt, ^O^ffi 
ffi?* s m^^^M-rSC!:t^^$ttT^«9 (Thin solid films 27 

3, 202 (19 9-6) ) , mf&jEiL&xmmmmmKi3\f&spftmk%i%ffi 

mktf&mKM&LX^2>Zki)m&ZtlX&*) (Appl. Phys. Lett. 
5 6 (9), 7 9 9 (1 9 9 0).) , ffiTffijEffiS!ttSH^»t*«rffi^ffi3ia$li, S 

&%m*mB^m&*ftte#&<o&fttQ*ifcn#? (Tg) act 

[0154] 

(ttfBl) jEteRtfJMSolWfc, «SS*tfc#«*|«£irL- , rfciK «««»M(c 
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(#122) T5 >mt'j?%< t i> im,v>it&®t<DU&*)\'it (rr/«:^< ki> 
i ffioffc^flfc) * J i : loo-ioo : i -e&&#f2 1 Kum^^E L 

(#124) *««4^k**fc#MWk'fr«i:«!>«#*Ji/Jk (#ttte#3Mt#«j : atfSWfc 

*«i : l o o - l o o : l -e&&#f2 3 KfzmoGWtE 
(#12 5) lEil^l^ratc, &^3ftfc#&&Jg|Jl£#LTfci9, 

(#12 6) St»«it* f 3»^JL-C^IfiS*tfc#ffi4^t> 5 0V>-f *t^H|E»O^T«EL 

(#127) *f^1iilK;fc»t;2>#^<7}jy«£.#2 0 nm^JlT-r^>S#|B4 6 Wlftlfr 

(#128 ) #«H&$HHfc#f»*«, T ^ 7 * n ->T->£u #/P7-f »J ^m^Xfij 

)Vs^S- )Vmfrhm$lZinZ>'J?% < t 1^&&#I23^ 7<7>V>-f *l^Kf2«<7>3lr^ 

(#IB9) 4i$Ht^w s > ps^k#»^#&tr p a»^i»^*#35^ai^$^*^* 

< t l®-e&&#f2 3^£> 8<DV^f tL^ic|aft<7)^-^|E L^^-o 
(#121 0) jEffiSEFUffioMK:. »»**Lfc^T«l*R»«r^rLT«:ij, IIIKIRi 

<#ie 1 1 ) ®mnmK&®iiK &ftmmt&%>, mmm&mt&m. ytm&mt&yj 

(#ie 1 2 ) Afwd^k^**, r h77<j~JM? >-c**#se i i ksb«<*>#«e 
(#ibi3) Mmm&mt&ydtK ^^^mm*;-?-, #v*4&m.*-*T)\>mto 

JM^fli^ v-^tftfy ? v-tf^S^StL&^fc < £ t l#T&;s>#f2 

11H1 2<7>v^-ftL^tc|eS<7)^EL^o 

(#1214) 3^#14ffc#*;RUq&£^te'fl;#»)& s , ^V-vS^t^^-. vn* 

tvitttyv-, if^jHtft/'v-, r-fef^S^t^y *^~> r^y;v^^ 

v-^aiiRs*L;i>^&< t<> ia-c*^#!2i i^£> 

i 3wr nfrKmm<vmi&E 

(#121 5) JEffiXCraffiOMH, ^Jl$*tfc>fr^mJi^^UT=&«5, g^ftSM 
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#ie 2 i kie««>#«e l ^^ot^it^feo 
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